We first give some fixed point results for set-valued self-map contractions in complete metric spaces. Then we derive a fixed point theorem for nonself set-valued contractions which are metrically inward. Our results generalize many well-known results in the literature.
Introduction and Preliminaries
Let X, d be a metric space and let CB X denote the class of all nonempty bounded closed subsets of X. Let H be the Hausdorff metric with respect to d, that is, where α : 0, ∞ → 0, 1 satisfies lim sup s → t α s < 1 for each t ∈ 0, ∞ . Then T has a fixed point.
Also, Reich 4 has proved that if for each x ∈ X, Tx is nonempty and compact, then the above result holds under the weaker condition lim sup s → t α s < 1 for each t > 0. To set up our results in the next section, we introduce some definitions and facts. 
1.6
Then MI D x is called the metrically inward set of D at x see 5 ;
ii Let T : D → CB X be a set-valued map. T is said to be metricaly inward, if for each
In Section 2 we generalize Corollary 1.2 and Theorem 1.4. 
2.2
Hence for each x ∈ X and y ∈ Tx, there exists an element z ∈ Ty such that ψ d y, z ≤ β ψ d x, y ψ d x, y . Thus we can define a sequence {x n } in X satisfying
for each n ∈ N. Let us show that {x n } is convergent. Since β t < 1 for each t ∈ 0, ∞ , then {ψ d x n , x n 1 } is a nonincreasing sequence of non-negative numbers and so is convergent to a real number, say r 0 . Since lim sup s → r 0 β s < 1 and β r 0 < 1, there exist r ∈ 0, 1 and > 0 such that β s ≤ r for all s ∈ r 0 , r 0 . We can take n 0 ∈ N such that r 0 ≤ ψ d x n , x n 1 ≤ r 0 for all n ∈ N with n ≥ n 0 . Since
for all n ≥ n 0 , then we have r 0 ≤ rr 0 and so r 0 0 note that r < 1 . If d x m , x m 1 0 for some m ∈ N, then d x n , x n 1 0 for each n ≥ m note that {ψ d x n , x n 1 } is nonincreasing . Thus {x n } is eventually constant, so we have a fixed point of T note that x n 1 ∈ Tx n . Now, we assume that d x n , x n 1 / 0 for each n ∈ N. Since {ψ d x n , x n 1 } is decreasing and ψ is nondecreasing, then the nonnegative sequence d x n , x n 1 converges to some nonnegative real number τ. Since ψ is nondecreasing and d x n , x n 1 is nonincreasing, then ψ τ ≤ ψ d x n , x n 1 for each n ∈ N. 
2.6
Since lim sup
Hence {x n } is a Cauchy sequence. Since X is complete, {x n } converges to some point x 0 ∈ X. Since ψ is lower semicontinuous and nondecreasing recall also from above that lim n → ∞ ψ d x n , x n 1 0 , then In the following, we present a fixed point theorem for nonself set-valued contraction type maps which are metrically inward. Proof . We first show that lim sup s → 0 s/ ϕ s < ∞. On the contrary, we assume that there exists a sequence s n → 0 for which lim sup
s n /ψ s n ϕ s n /ψ s n ∞.
2.12
Since lim inf n → ∞ ϕ s n /ψ s n > 0, then we get lim sup n → ∞ s n /ψ s n ∞, which contradicts our assumption on ψ. Let M { x, y : x ∈ X, y ∈ Tx} be the graph of T . Let
We show that M, ρ is a complete metric space. 
2.14
To prove the completeness of ρ, we first need to show that T is Hausdorff continuous. To prove this, let x n be a sequence in D such that x n → x ∈ D. Since ψ is continuous at 0, then lim n → ∞ ψ d x n , x ψ 0 0. Hence from 2.10 , we get lim n → ∞ ψ H Tx n , Tx 0. We claim that lim n → ∞ H Tx n , Tx 0 and then we are finished . On the contrary, assume that there exist > 0 and a subsequence x n k such that H Tx n k , Tx ≥ , k 1,2,3,. . . . Since ψ is nondecreasing, then ψ H Tx n k , Tx ≥ ψ > 0, a contradiction. Now, let x n , z n be a Cauchy sequence in M with respect to ρ. Then {x n } and {z n } are Cauchy sequences in the complete metric space X, d . Then there exist x, z ∈ X such that d x n , x → 0 and d z n , z → 0. Since z n ∈ Tx n and T is Hausdorff continuous, then z ∈ Tx. Thus x, z ∈ M and ρ x n , z n , x, z → 0. Therefore, M, ρ is a complete metric space. Suppose that T has no fixed point. Then for each x, z ∈ M, we have x / z. Since z ∈ Tx ⊆ MI D x , we can choose u ∈ D such that u / x and d x, z d x, u d u, z .
2.15

